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What are the current practices in data design, 
collection,  access, use, reuse, revision, 
sharing, and curation for basic research in 
astronomy? 

What are the variations in those practices? 

Who is doing this work? 

How is all this changing and why ? 

Knowledge Infrastructures in  
Astronomy Data, 2009-2014 

http://knowledgeinfrastructures.gseis.ucla.edu/index.html  
Research Questions: 

http://knowledgeinfrastructures.gseis.ucla.edu/index.html


Our Research Methods 

• Interviews and oral histories 

• Multi-sited ethnographies at universities, 

laboratories, and conferences  

• Following databases: formation, sharing 

access, revisions, curation  

• Following data from design and collection 

to publication and citation. 

 

 

 

Sloan Digital Sky Survey http://www.sdss.org/photos/98_628.web1.jpg 



Our multi-sited ethnographic & oral history 
research includes large-scale database-driven  

astronomy projects (such as SDSS & LSST) 

1. Large international, distributed teams (>100) 

2. Huge archived digital databases from sky surveys 

3. Data used to generate images for research 

4. Increased access to research data 

5. Increased workforce gathering & interpreting data 

6. Changing organizational and funding infrastructure  

7. Support by government/industry/university sectors 

8. Two primary examples:  SDSS & LSST  

 

 

 

 

 



Basic Research  

• State-of-the-art project design, equipment, data 
collection, databases, and analytic tools are not 
standardized and always under repair.  

• Stable equipment, data, and analytic tools are 
used to calibrate backgrounds against which new 
kinds of data can be recognized and the long 
process of data evaluation can proceed.  

• Basic research communities know how to build 
knowledge in the context of this mixture of 
stability and instability in design, equipment, 
data, and analysis. They develop different 
approaches to answering shared questions. 

 



Sloan Digital Sky Survey (SDSS) 
http://www.sdss.org/ 

http://www.sdss.org/collaboration/   

 
• Sloan I 2000–05; Sloan II 2005–08; Sloan III 2008-14 

• Funded by Sloan Foundation 

• Telescope at Apache Point, NM, USA 

• Partnership with Microsoft: Skyserver Database 

http://skyserver.sdss.org/dr1/en/skyserver/  

* SDSS database access rates: 952,336 monthly 2009-
11 http://skyserver.sdss.org/log/en/traffic/  
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http://www.sdss.org/collaboration/
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http://skyserver.sdss.org/log/en/traffic/


Large Synoptic Survey Telescope 
http://www.lsst.org  

• LSST is the next big project in astronomy 

• Scheduled to be ready by 2014  

• Telescope at Cerro Pachón, Chilé 

• Collaborations now forming 

• Includes many physicists 

• Partnership with Google to download raw data 
on internet every three nights 

 



One astronomer’s comment on  
access to LSST data 

   “LSST is the first large facility … where the 
data [will be] public in thirty seconds. 
Every high school student in the world… 
[will have] the same access to the data 
that I do.... That means, if you're 
interested in something, you can get the 
data.” 

 



Variation in Astronomy Research Practices  
 

Types of Observatories: 

  Ground & Space 

Data Deposit Sites: 

  Facilities & Desktops 

Investigators based at:     
 Universities,  

  Observatories, & 

  Space Research Facilities 

Funding sources:  

  Govt agencies 

  Private foundations 

Topic & Forms of Inquiry: 

 

Extra-terrestrial 

signals 

NASA archives 

Galaxy evolution 

New X-ray space 
telescope project 

Gamma-ray bursts 

Exoplanets 

Star formation 

Sky 
Surveys 

Extra-terrestrial 

signals 

NASA archives 

Galaxy evolution 

New X-ray space 
telescope project 

Gamma-ray bursts 

Exoplanets 

Star formation 

Sky 
Surveys 

Extra-terrestrial signals 

NASA archives 

Galaxy evolution 

X-ray space telescopes 

Gamma-ray bursts 

Exoplanets 

Star formation 

Sky Su
rveys 

 

 



• Building trust in 
    primary data 

– Iterative calibration & testing 

– Vetted data systems and 
services 

– Human expertise 

• Building trust in  
 secondary data 

– Difficult to discover 

– Inconsistent documentation 

– N.I.H. 

 

Findings: Building Trust in Data 

 Astronomy 

Secondary 
data 
products: 

Derived 
datasets for 
research 
projects 

Raw data from source 
instruments: 

Processing: reduction pipeline 

calibration 

CCD inferometers 

Primary data 
products: 

spectra 

images 

Catalogs Sky Surveys 

Large investment 
of labor / analysis 

Vetted archives,  
data centers 

Less re-use, 

less trust for 
sharing, 

difficult to 
document 

Discard? 
Unanticipated 
future use? 



Findings: stable & unstable data 
coexist in basic research 

Data curation for basic research must 
accommodate the on-going daily work in basic 
research with both stable and instable data 
(data undergoing the long process of 
evaluation), including those in large-scale data 
sets.  



• EArly-concept Grants for Exploratory Research 
…support exploratory work in its early stages 
on untested, but potentially transformative, 
research ideas or approaches. NSF is in the 
process of implementing a new emphasis on 
transformative research … 
http://www.nsf.gov/pubs/policydocs/pappguide/nsf09_29/gp
g_2.jsp#IID2  

National Science Foundation 
(NSF)EAGER Program 



Women and Minority Astronomers  
Strategic Engagement with  

Distributed, Multi-Disciplinary 
Collaborations  

and Large Scale Databases  
 

• An NSF OCI funded research project 2009-2012  

• The goal is to understand how gender, ethnicity, 
class, and nationality in the astronomy workforce 
intersects with changing knowledge-making 
practices. 
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